
Project Introduction

Various attempts to advance high-order mesh generation technology have
been made in recent years, however an integrated solution capable of robustly
creating optimal curved element meshes in 3D still does not exist. In this SBIR
project, CFDRC will develop a software tool for the generation of meshes
formed by high-order elements. Our approach consists of (a) linear mesh
generation and import, (b) reconstruction of curved boundary using NURBS
and Bézier surfaces and optimal high-order nodal distribution; (c) volumetric
deformation using elasticity analogy with imposed boundary displacement on
curved part of the boundary; and (d) export and display capability of final
mesh. Phase I will develop an advanced NURBS fitting procedure and Bézier
surface method for retaining boundary geometry and will demonstrate the
solution of both linear and nonlinear elasticity analogy to accommodate curved
elements and retain high quality for both orthogonal and stretched linear
meshes. The resultant improved accuracy will be demonstrated using two
high-order CFD codes, including FUN3D with high-order scheme implemented
by CFDRC, and a high-order Discontinuous Galerkin code. Phase II will fully
develop the software and bridge the gap between linear mesh generation and
high-order CFD predictions for complex configurations. Parallel algorithms will
be implemented to enable execution on NASA HPC clusters. Phase II will also
increase the TRL by integrating with high-order CFD codes for demonstration
on large scale applications.
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Organizations
Performing Work

Role Type Location

CFD Research
Corporation

Lead
Organization

Industry Huntsville,
Alabama

Glenn Research
Center(GRC)

Supporting
Organization

NASA
Center

Cleveland,
Ohio

Primary U.S. Work Locations

Alabama Ohio
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Organizational
Responsibility
Responsible Mission
Directorate:

Space Technology Mission
Directorate (STMD)

Lead Organization:

CFD Research Corporation

Responsible Program:

Small Business Innovation
Research/Small Business Tech
Transfer

Project Management
Program Director:

Jason L Kessler

Program Manager:

Carlos Torrez

Principal Investigator:

H Q Yang

Technology Maturity
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Applied
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Small Business Innovation Research/Small Business Tech Transfer

A Software Tool for High-Order Element Mesh Generation, Phase I

Completed Technology Project (2017 - 2017)

1 2 3 4 5 6 7 8 9

Printed on 12/15/2022
09:02 PM UTC

For more information and an accessible alternative, please visit: 
https://techport.nasa.gov/view/93382

Page 2

Start: 2
Current: 4
Estimated End: 4

https://techport.nasa.gov/view/93382


Technology Areas
Primary:

TX09 Entry, Descent, and
Landing

TX09.4 Vehicle Systems
TX09.4.5 Modeling and
Simulation for EDL

Target Destinations
The Sun, Earth, The Moon,
Mars, Others Inside the Solar
System, Outside the Solar
System
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